Retinoic acid signaling is necessary for the development of the organ of Corti.
The cellular mosaic of the mammalian organ of Corti represents one of the most highly ordered structures in any vertebrate system. A single row of inner hair cells and three or four rows of outer hair cells extend along the basal-to-apical axis of the cochlea. The factors that play a role in the development of specific cell types within the cochlea are largely unknown; however, the results of previous studies have strongly suggested that retinoic acid plays a role in the development of cells as hair cells. To determine whether cochlear progenitor cells can respond directly to retinoic acid, the expression patterns for each of the RAR and RXR receptors within the embryonic cochlear duct were determined by in situ hybridization. Results indicate that RARalpha, RXRalpha, and RXRgamma are initially expressed throughout the cochlear duct. As development continues, the expression of each receptor becomes more intense in cells that will develop as hair cells. At the same time, receptor expression is down-regulated in cells that will develop as nonsensory cell types. To determine the effects of retinoic acid signaling during the development of the organ of Corti, activation of retinoid receptors was blocked in cultures of the embryonic cochlea through receptor-specific antagonism or inhibition of retinoic acid synthesis. Results indicate that inhibition of retinoic acid signaling induces a significant decrease in the number of cells that develop as hair cells and a disruption in the development of the organ of Corti. These results demonstrate that cells within the developing cochlea can respond to retinoic acid and that signaling by retinoic acid is necessary for the normal development of the organ of Corti.